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(54) Method and apparatus for specifying Ink volume in an ink container 



(57) Ihe present disclosure relates to an ink-jet 
printing syslenn (10) that includes a printer portion (12) 
and a replaceable ink container (18). The printer portion 
(1 2) is for depositing ink on media in response to control 
signals. The printer portion (12) ts configured for receiv- 
ing a supply of ink. The replaceable ink container (18) 
is for providing a supply of ink to the printer portion (12). 
The replaceable ink container (18) includes an electrical 
storage device (38) for providing parameters to the print- 



er portion (12). The electrical storage device (38) in- 
cludes an ink container scale parameter for selecting an 
ink container volume range from a plurality of ink con- 
tainer volume ranges. Also included is a fill proportion 
parameter for specifying a fill proportion tor the selected 
ink volume range. The printer portion (12) determines 
an ink volume associated with the ink container (18) 
based on the fill proportion parameter and the selected 
ink volume range. 



CM 
< 

in 

00 

o> 
o 

Q. 
UJ 




Fia 2A 



Printed by Jouve. 75001 F¥VRlS(Fn) 



EP O 941 856 A2 



Description 

BACKGROUND OF THE INVENTION 

s [0001] The present invention relates to ink-jet printing systems that make use of a replaceable printing component. 
More particularly, the present invention relates to replaceable printing components that include an electrical storage 
device lor providing information to the ink-jet printing system. 

[0002] Ink-jet printers frequently make use of an ink-jet printhead mounted within a carriage that Is moved back and 
forth across a print media, such as paper As the printhead is moved across the print media, a control system activates 

TO the printhead to deposit or eject ink droplets onto the print media to form images and text. Ink is provided to the printhead 
by a supply of ink which is either carried by the carriage or mounted to the printing system to not move with the carriage. 
For the case where the ink supply is not carried with the carriage^ the ink supply can be intermittently or continuously 
connected to the printhead tor replenishing the printhead. In either case, the replaceable printing components, such 
as the ink container and the printhead, require periodic replacement. The ink supply is replaced when exhausted. The 

is printhead is replaced at the end of printhead life. 

[0003] It is frequently desirable to alter printer parameters concurrently with the replacement of printer components 
such as discussed in U.S. Patent Application serial number 08/584.499 entitled "Replaceable Part With Integral Memory 
For Usage, Calibration And Other Data* assigned to the assignee of the present invention. Patent Application serial 
number 08/584,499 discloses the use of a memory device, which contains parameters relating to the replaceable part. 

2Q The installation of the replaceable part allows the printer to access the replaceable part parameters to insure high print 
quality. By incorporating the memory device into the replaceable part and storing replaceable part parameters in the 
memory device within the replaceable component the 5 printing system can determine these parameters upon instal- 
lation into the printing system. This automatic updating of printer parameters frees the user from having to update 
printer parameters each time a replaceable component is newly installed. Automatically updating printer parameters 

2S with replaceable component parameters insures high print quality. In addition, this automatic parameter updating tends 
to ensure the printer is not inadvertently damaged due to improper operation, such as, operating after the supply of 
ink is exhausted or operation with the wrong or non-compatible printer components. 

[0004] For the case where the printing system is capable of accommodating a plurality of different ink container sizes 
it is important that size infornnation is transferred between the printer and the ink container in a highly reliable and 
30 efficient manner. This exchange of information should not require the intervention of the user thereby ensuring greater 
ease of use and greater reliability. Furthermore, it is important that the integrity of the information be preserved. 

SUMMARY OF THE INVENTION 

3S [0005] One aspect of the present invention is an ink-jet printing system that includes a printer portion and a replace- 
able ink container The printer portion is for depositing ink on media in response to control signals. The printer portion 
is configured for receiving a supply of ink. The replaceable Ink container is for providing a supply of Ink to the printer 
portion. The replaceable ink container includes an electrical storage device for providing parameters to the printer 
portion. The electrical storage device includes an ink container scale parameter tor selecting an ink container volume 

40 range from a plurality of ink container volume ranges. Also included is a fill proportion parameter for specifying a Till 
proportion for the selected ink volume range. The printer portion determines an ink volume associated with the ink 
container based on the fill proportion parameter and the selected ink volume range. 

[0006] Another aspect of the present invention is method for storing ink container parameters in an electrical storage 
device. The electrical storage device is associated with an ink container containing a volume of Ink. The method includes 
45 determining an ink scale parameter associated with an ink volume range for the supply of ink. Also included is deter- 
mining a fill proportion parameter for the supply of ink. Finally, the method includes storing the ink scale and ink fill 
parameter in the electrical storage device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

[0007] Fig. 1 depicts a perspective view of an exemplary ink-jet printing system, shown with the cover removed, that 
Incorporates removable printing components of the present invention. 

[0008] Figs. 2A and 2B depicts a schematic representation of the ink-jet printing system shown in Fig. 1 illustrating 
a removable ink container and printhead each of which contain an electrical storage device. 
£5 [0009] Fig. 3 depicts a schematic block diagram of the ink-jet printing system of Fig. 1 shown connected to a host 
and which includes a removable ink container and printhead each of which contain the electrical storage device. 
[0010] Fig. 4 depicts a block diagram representation of a method of the present invention for determining an ink 
volume associated with the removable ink container of the present invention and storing this information in an electrical 
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storage device. 

[0011] Fig, 5 depicts a block diagram representation of a method o1 the present invention for determining an ink 
volume associated with the removable ink container ot the present invention. 

s DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Fig. 1 is a perspective view of one exemplary embodiment of an ink-jet printing system 10 of the present 
invention shown with its cover removed. The ink-jet printing system 10 includes a printer portion 12 having a plurality 
of replaceable printing components 14 installed therein. The plurality of replaceable printing components 14 include a 
TO plurality ot printheads for selectively depositing ink in response to control signals and a plurality of ink containers 18 
tor providing ink to each of the plurality of printheads 16. Each of the plurality of printheads 16 is fluidically connected 
to each of the plurality of ink containers 18 by a plurality of flexible conduits 20. 

[0013] Each of the plurality of printheads 16 is mounted in a scanning carriage 22, which is scanned past a print 
media (not shown) as the print media is stepped through a print zone. As the plurality of printheads are moved relative 
IS to the print media, ink is selectively ejected from a plurality of orifices in each of the print plurality of the printheads 16 
to form images and text. 

[0014] The ink-jet printing system 10 shown in Fig.1 is configured to receive ink containers 18 having different ink 
volumes. This is accomplished using several methods, such as, the use ol ink containers 18 that are different sizes 
with each size having a different volume associated therewith. Another technique for providing different ink volumes 

20 is to use ink containers 1 8 of the same size, but vary a volume of ink in each of the ink containers. It is critical that the 
ink container 18 provides a volume of ink that matches a proper use model for the particular application. Because ink 
jet inks typically have a limited storage life once inserted into the printer it is important that the ink container be sized 
sufficiently large to prevent inconveniencing the user with frequent ink container changes and sufficiently small to 
prevent Ink from becoming stale with age. When ink-jet inks have exceeded the storage life and have become stale 

^5 these inks cannot reliably produce high quality output images. 

[0015] One aspect of the present invention is a method and apparatus for storing information on the replaceable 
printing components 14 for updating operation parameters of the printer portion 12. An electrical storage device is 
associated with each of the replaceable printing components 14. The electrical storage device contains information 
related to the particular replaceable printer component 14. Installation of the replaceable printing component 14 into 

30 the printer portion 1 2 allows information to be transferred between the electrical storage device and the printing portion 
12 to insure high print quality as well as to prevent the Installation of non-compatible replaceable printing components 
14. The information provided from the replaceable printing component 14 to the printing portion 12 tends to prevent 
operation of the printing system 1 0 in a manner which damages the printing system 1 0 or which reduces the print quality. 
[0016] Although the printing system 10 shown in Fig. 1 makes use of ink containers 18 which are mounted off of the 

35 scanning carriage 22, the present invention that it is equally well suited for other types of printing system configurations. 
One such configuration is one where the replaceable ink containers 18 are mounted on the scanning carriage 22. 
Alternatively, the printhead 16 and the ink container 18 may be incorporated into an integrated printing cartridge that 
is mounted to the scanning carriage 22. Finally the printing system 10 may be used in a wide variety of applications 
such as facsimile machines, postal franking machines and large format type printing systems suitable for use in displays 

40 and outdoor signage. 

[0017] Figs. 2A and 2B depict a simplified schematic representation of the ink-jet printing system 10 of the present 
invention shown in Fig. 1 . Figs. 2A and 28 are simplified to illustrate a single printhead 16 and a single ink container 
18 for accomplishing the printing ot a single color. For the case where more than one color is desired a plurality of 
printheads 16 are typically used each having an associated ink container 18 as shown in Fig. 1 . 

45 [0018] The ink-jet printing system 10 of the present invention includes a printer portion 1 2 having replaceable printing 
components 14. The replaceable printing components 14 include a printhead 16 and an ink container 18. The printer 
portion 12 includes an ink container receiving station 24 and a controller 26. With the ink container 18 properly inserted 
into the ink container receiving station 24, an electrical and a fluidic coupling is established between tfie ink container 
18 and the printer portion 12. The fluidic coupling allows ink stored within the ink container 18 to be provided to the 

so printhead 16. The electrrcal coupling allows information to be passed between the ink container 18 and the printer 
portion 1 2 to ensure the operation of the printer portion 12 is compatible with the ink contained in the ink container 18 
thereby achieving high print quality and reliable operation of the printing system 10. 

[0019] The controller 26 controls the transfer of informatk^n between the printer portion 12 and the ink container 18. 
In addition, the controller 26 controls the transfer of information between the printhead 16 and the controller 26. Finally, 
ss the controller 26 controls the relative movement of the printhead 16 and the print media as well as selectively activating 
the printhead to deposit ink on print media. The controller 26 is typically implemented with a microprocessor or some 
form of programmable controller. 

[0020] The ink container 18 includes a reservoir 28 for storing ink therein. A fluid outlet 30 is provided that it is in 
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fluid communication with the fluid reservoir 28. The fluid outlet 30 is configured is for connection to a complimentary 
fluid inlet 32 associated with the ink container receiving station 24. 

[0021] The printhead 16 includes a fluid Inlet 34 configured for connection to a complimentary fluid outlet 36 asso- 
ciated with the printing portion 12. With the printhead 16 properly inserted into the scanning carriage 22 {shown in Fig. 
s 1 ) fluid communication is established between the printhead and the ink container 1 8 by way of the flexible fluid conduit 
20. 

[0022] Each of the replaceable printing components 14 such as the prhnthead 16 and the ink container 18 include 
an information storage device 38 such as an electrical storage device or memory 38 tor storing information related to 
the respective replaceable printer component 14. A plurality of electrical contacts 40 are provided, each of which is 

10 electrically connected to the electrical storage device 38. With the ink container 18 properly inserted into the ink con- 
tainer receiving station 24, each of the plurality of electrical contacts 40 engage a corresponding plurality of electrical 
contacts 42 associated with the ink container receiving station 24. Each of the plurality of electrical contacts 42 asso- 
ciated with the ink container receiving station 24 are electrically connected to the controller 26 by a plurality of electrical 
conductors 44. With proper insertion of the ink container 18 into the ink container receiving station 24, the memory 38 

TS associated with the ink container 1 8 is electrically connected to the controller 26 allowing information to be transferred 
between the ink container 18 and the printer portion 12. 

[0023] Similarly, the printhead 16 includes an information storage device 38 such as an electrical storage device 
associated therewith. A plurality of electrical contacts 40 are electrically connected to the electrical storage 38 in a 
manner similar to the electrical storage device 38 associated with the ink container 1 8. With the printhead 1 6 properly 
20 Inserted into the scanning carriage 22 the plurality of electrically contacts 40 engage a corresponding plurality of elec- 
trical contacts 42 associated with the printing device 1 2. Once properly inserted into the scanning carriage, the electrical 
storage device 38 associated with the printhead 16 is electrically connected to the controller 26 by way of a plurality 
of electrical conductors 46. 

[0024] Although electrical storage devices 38 associated with each of the ink container 18 and the printhead 16 are 
25 given the same element number to indicate these devices are similar, the information stored in the electrical storage 
device 38 associated with the Ink container 18 will, in general, be different from the Information stored in the electrical 
storage device 38 associated with the printhead 16. Similarly, the information stored in electrical storage device 38 
associated with each ink container of the plurality of ink container 18 will in general be different and unique to be 
particular ink container of the plurality of Ink containers 18. The particular information stored on each electrical storage 
30 device 38 will be discussed in more detail later. 

[0025] Fig. 3 represents a block diagram of the printing system 10 of the present invention shown connected to an 
Information source or host computer 48. The host computer 48 is shown connected to a display device 50. The host 
48 can be a variety of information sources such as a personal computer, work station, or server to name a few, that 
provides image information to the controller 26 by way of a data link 52. The data link 52 may be any one of a variety 
35 of conventional data links such as an electrical link or an infrared link for transferring information between the host 48 
and the printing system 10. 

[0026] The controller 26 is electrically connected to the electrical storage devices 38 associated with each of the 
printhead 15 and the ink container 18. In addition, the controller 26 is electrically connected to a printer mechanism 
54 for controlling media transport and movement of the carriage 22. The controller 26 makes use of parameters and 
40 Information provided by the host 48, the memory 38 associated with the ink container 18 and memory 38 associated 
with the printhead 16 to accomplish printing. 

[0027] The host computer 48 provides image description information or image data to the printing system 10 for 
forming images on print media. In addition, the host computer 48 provides various parameters for controlling operation 
of the printing system 10, which is typically resident in printer control software typically referred to as the "print driver", 

45 In order to ensure the printing system 10 provides the highest quality images it is necessary that the operation of the 
controller 26 compensate for the particular replaceable printer component 14 Installed within the printing system 10. 
It is the electric storage device 38 that is associated with each replaceable printer component 14 that provides param- 
eters particular to the replaceable printer component 14 that allows the controller 26 to utilize these -parameters to 
ensure the reliable operation of the printing system 10 and insure high quality print images. 

50 [0028] Among the parameters, for example which can be stored in electrical storage device 38 associated with the 
replaceable printing component 14 are the following: actual count of ink drops emitted from the printhead 16; a date 
code associated with the ink container 18; date code of initial insertion of the ink container 1 8; system coefficients; Ink 
type/color: ink container size; age of the ink; printer model number or identification number; cartridge usage information; 
just to name a few. 

55 [0029] The electrical storage device 38 shown in Fig. 2A and 2B is a four terminal device. Alternatively the electrical 
storage device 38 can be a two terminal device. One such two terminal device includes a power and ground terminals. 
Clock signals and data signals are provided on the power terminal. An example of such a two terminal memory device 
Is a IK Bit read/write Electrically Programnnable Read Only Memory (EPROIS/l) such as the Dallas Semiconductor part 
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IS 
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25 



30 



number DS 1982, manufactured by the Dallas Semiconductor Corporation. ... , u., 

rO03Ol The technique of the present invention allows ink volume information to be passed between the replaceable 
consumable 1 4 and the controller 2S in an efficient and reliable manner. It is frequently desirable to pass very accurate 
ink volume information between the replaceable consumable 14 and the controller 26. For example, in the case where 
the reolaceable consumable 14 is the ink container 18 it is necessary to have accurate ink volume information asso- 
ciated with the ink supply 28 passed to the controller 26 when the ink container 18 is initially inserted into the printing 
system 10. This information is used by the printing system 10 to compute remaining ink in the ink supply 28 based on 
ink usaae Therefore it is critical that very accurate ink volume information be associated with the ink supply 28 and 
that this information is accurately provided to the controller 26. The controller 26 uses this ink volume information as 
a basis for determining an outof-ink condition. It is important that this out-of-ink condition be determined accurately 
such that the printer is not operated without ink. Operation of the printer without ink can cause reliability problems or. 

if long enough, produce catastrophic failure. 

rooail The technique of the present invention must not only be capable of providing accurate ink volume information 
but also capable of providing accurate Ink volume infomiation over a large ink volume range. The ink volume range 
varies with the particular printing application. For example, large format printing requires ink containers that are typically 
several liters in size as a convenience to the user. Significantly smaller ink containers would require greater frequency 
of ink container replacement which if frequent enough can be an inconvenience to the user. 

r00321 In the case of a desktop printer application lor home use the ink container 1 8 may contain a significantly lower 
volume of ink in the order of 100 cubic centimeters (cc's) or less. Ink containers of larger volume for this application 
would likely result exceeding its shelf life or storage period thereby resulting In reduced print quality In addition, ink 
use rate for a given application depends on the particular usage for the individual user. , . . , . 

r00331 Fiq 4 depicts the technique of the present invention for storing ink volume infomnation in the electrical storage 
device 38 An ink scale parameter is first determined for the ink volume associated with the ink container 1 8 as repre- 
sented by step 56 The ink scale parameter identifies an ink container volume range from a plurality of ink container 
volume ranges. For example, in the preferred embodiment for ink container volume ranges are used as shown in Table 
1 The ink container scale parameter is a two-bit binary value that is used to uniquely identify each of the four ink 
container volume ranges. For example, the two-bit binary value of 00 represents an ink container volume range from 
0 - 255.75 cubic centimeters (cc's). Similarly an ink container scale parameter value equal to 11 , binary, represents an 
Ink container volume range from 0 - 2,046 cubic centimeters. 

Table 1 



Ink Container Scale Parameter 


Ink Container Volume Ranges In cc's 


Resolution For 10 Bit Fill Proportion 
Parameter In cc's 


00 


0.00 to 255.75 


0.25 


01 


0.00 to 511.50 


0.50 


10 


0.00 to 1023 


1.0 


11 


0.00 to 2046 


2.0 



35 



55 



r00341 A fill proportion parameter is then determined for the supply of ink for the ink container 18 as represented by 
step 58 The fill proportion parameter identifies the proportion of the selected inkcontainervolume range that represents 
the ink volume associated with the ink container 18. In the preferred embodiment the fill proportion parameter is a 
10-bit binary value This 10-bit binary value can uniquely identify up to 2io or 1.024 unique values. An ink volunne 
resolution associated with the ink container 18 then varies with the ink container volume range. For example he 
resolution is represented by a maximum ink container volume in the ink container range divided by the number of the 
unique fill proportion parameter values. For example, for the ink container volume range 0 - 255.75 shown in table 1 
the ink volume resolution is equal to 255.75 divkled by 1 , 024 or approximately 0.25 cubic centimeters as shown in 
Table 1 Therefore, the accuracy in which the fill proportion parameter can specify the ink container volume when the 
ink scale parameter value selected is equal to 00 selected is .25 cubic centimeters. In the case where the ink container 
scale parameter value is 1 1 binaiy representing a much larger ink container volume range (0 - 2,046) then the resolution 
of the fill proportion parameter is 2.0 cubic centimeters. The ink scale and the fill proportion parameters are then stored 
In the electrical storage device 38 associated with the ink container 18 as represented by step 60. . , . ^ 
r00351 Fiq 6 depicts a method for reading the contents of the electrical storage device 38 that has an indetemninate 
size prior to insertion into the printing system 1 0. As discussed previously, the printing system 10 is capable of accepting 
ink containers 18 that have varying ink container volumes. The ^pchnique of the present invention allows Uie particula 
ink volume associated with the ink container 18 to be accurately specified using minimal resources in the electrical 
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storage device 38. 

[0036] In operation, the printing system when powered up represented by step 62 or when the ink container 18 is 
newly installed represented by step 64 a memory read request represented by steps 66 and 68 is initiated by the 
controller 26. This read request directs the electrical storage device 38 to provide the ink container scale parameter 
5 and the fill proportion parameter to the controller 26. The controller 26 interprets this Information to determine the 
volume ot ink associated with the ink container 18 as represented by step 70. The printing system 10 is then ready for 
accepting a print command from the host as represented by step 72. 

[0037] The technique of the present invention allows large inkvolumes to be accommodated while providing improved 
resolution when low ink volume ranges are used. For example, for the case where the ink container scale parameter 

70 and the fill proportion parameter are combined into a single twelve bit binary value representing ink volume associated 
with the ink container 18 then there are 2^2 unique values or 4.096 unique values to specify ink volume. Dividing the 
maximum ink volume the system must accommodate or 2,046 cc's by the number ot unique values or 4,096 yields the 
ink volume resolution that is approximately .5 cubic centimeters. In contrast^ the technique of the present invention 
altows a resolution of.25 for low ink container volume ranges thereby providing improved resolution by a factor of 2 for 

IS the tow ink container volume range. This improvement in resolution at the low volume range is accomplished without 
requiring additional information i.e. 12 total bits of information. The improvement in resolution is greatest for the low 
ink container volume ranges. The resolution where resolution is most important is actually decreased slightly for the 
high ink container volume range. This improvement in the low ink container volume range becomes more dramatic the 
greater the difference in ink container volume range between the highest range and the lowest range. 

20 [0038] Although the present invention has been described with respect to the preferred embodiment where the re- 
placeable printing components are the printhead portion 1 6 mounted on the print carriage 22 and the ink container 1 8 
mounted off of the print carriage 22 the present invention is suited for other printer configurations as well. For example, 
the printhead portion and the ink container portion may each be rrrounted on the printing carriage 22. For this config- 
uration each of the printhead portion and the ink container portion are separately replaceable. Each of the printhead 

25 portion and the ink container includes an electrical storage portion 38 for providing information to the printing portion 
12. Each ink container of a plurality of ink containers may be separately replaceable or replaceable as an integrated 
unit. For the case where the plurality of ink containers is integrated into a single replaceable printing component then 
only a single electrical storage portion 38 is required for this single replaceable printing component. 

30 

Claims 

1. An ink-jet printing system (10) comprising: 

3S a printer portion (12) for depositing ink on media in response to control signals, the printer portion (12) con- 

figured for receiving a supply of ink; 

a replaceable ink container (1 8) for providing a supply of ink to the printer portion, the replaceable ink container 
(18) including an electrical storage device (38) for providing parameters to the printer portion, the electrical 
storage device (38) containing: 

40 

an ink container scale parameter for selecting an ink container volume range from a plurality of ink con- 
tainer volume ranges, 

a fill proportion parameter lor specifying a fill proportion for the selected ink volume range; 

4S wherein the printer portion (12) determines an ink volume associated with the ink container (18) based on the 

fill proportton parameter and the selected ink volume range. 

2. The ink-jet printing system (10) of claim 1 wherein the ink container scale parameter is a two bit binary value. 

£0 3. The ink-jet printing system (10) of claim 1 wherein the fill proportion is a 10 bit binary value specifying a proportion 
of the selected ink volume range. 

4. The ink-jet printing system (10) of claim 1 wherein the printer portion (12) contains the plurality ink volume ranges 
with each of the plurality of ink volume ranges having a plurality of corresponding ink container volume scale 

55 parameters associated therewith. 

5. The ink-jet printing system (1 0) of claim 1 wherein the replaceable ink container (1 8) includes an electrical storage 
device (38) wherein the electrical storage device (38) contains the ink fill parameter and the ink scale parameter. 
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6. An ink container (18) tor providing Ink to an ink-jet printer (12). the ink container (18) comprising: 

a reservoir (28) containing a supply of ink; and 

an electrical storage device (38) for providing ink container parameters to the ink-jet printer (12), the electrical 
storage device (38) containing: 

an ink scale parameter for selecting an ink volume range from a plurality of ink volume ranges; and 

a fill proportion parameter for specifying a fill proportion for the selected ink volume range associated with 

the supply of ink in the reservoir (28). 

7. The ink container (18) of claim 6 wherein the ink container scale parameter is a two bit binary value and wherein 
the fill proportion is a 10 bit binary value specifying a proportion of the selected ink volume range. 

8. The ink container (1 8) of claim 6 further including a printer portion (1 2) for depositing ink on media in response to 
control signals, the printer portion configured for receiving the ink container (18) and determining a volume of ink 
associated therewith based on the ink scale parameter and the fill proportion parameter. 

9. An electrical storage device (38) for use with an ink container (18) for providing information to an ink-jet printer 
(12), the electrical storage device (38) comprising: 

an ink scale parameter for selecting an ink volume range from a plurality of ink volume ranges; and 
a fill proportion parameter for specifying a fill proportion for the selected ink volume range. 

/ 

10. The electrical storage devrce (38) of claim 9 wherein the ink container scale parameter is a two bit binary value 
and wherein the fill proportion is a 10 bit binary value specifying a proportion of the selected ink volume range. 

11. A method for storing ink container parameters in an electrical storage device (38), the electrical storage device 
(38) associated with an ink container (18) containing a volume of ink, the method comprising: 

determining an ink scale parameter (56) associated with an ink volume range for the supply of ink; 

determining a fill proportion parameter (58) tor the supply of ink; and 

storing the ink scale and ink fill parameter (60) in the electrical storage device (38). 

12. The method of claim 11 further Including installing the ink container (18) into an ink-jet printer (12) establishing an 
electrical interconnect between the ink-jet printer (12) and the electrical storage device (38). 

13. The method of claim 12 further including transferring the ink scale parameter and the fill proportion parameter from 
the electrical storage device (38) to the ink-jet printer (12), the ink-jet printer (12) determining the volume of ink 
associated with the ink container (18) based on the ink scale parameter and the fill proportion parameter 
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